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PREFACE

Purpose

This report is intended to assist HUD, states, and industry in fiﬁding ways to
improve installation of homes which will achieve the following:

e Improve durability and quality of homes.

¢ Reduce property damage and number of personal injuries and deaths
resulting from manufactured home accidents.

e Improve consumer satisfaction and confidence.

Scope

The study included on-site inspections of new manufactured homes1; review of
state regqulations and city or county inspection programs; and review of
consumer complaint data, installation manuals, and installation hardware
technical data. The study did not include homes on permanent foundations,
such as homes on basement walls or perimeter foundation walls.

Intended Audience

- This report is intended to be used by the following:

e Federal, state, and local governments

e Manufacturers, retailers, and installers of manufactured (mobile) homes
* Manufacturers of pier and anchor components

e Manufactured home associations

The term "manufactured homes" or "manufactured housing" used in this study
refers only to "mobile" homes, not modular homes.



Background

It should be noted that responsibility of regulating installation of
~manufactured (mobile) homes falls upon the state and local government. The
Federal manufactured home program managed by HUD regulates only the design and
production of homes at the factories. Once a HUD labeled home (i.e., a home
produced under the Federal manufactured home program) leaves the factory it is
sold by dealers. The home is then transported and installed either by the
dealer or subcontractors hired by the home owners. A1l such activities (sale
by dealer, transportation, zoning, site preparation, and installation) are
requlated by the state and local government, and are not covered by the
Federal Program.

NOTICE

The material contained in this report represents a preliminary study of
various aspects affecting installation of manufactured homes with
emphasis on homes installed in hurricane and highwind prone areas (for
further explanation about this study's scope, see Chapter 4). Additional
investigation, research, and study is recommended (see page 3.7).

LE 2

HUD directed NCSBCS to prepare this report considering its responsibility
to Congress under the public law 93-383, Title VI, Sections .608(a),
.623(b), and .626(c).
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CHAPTER 1

INTRODUCTION

I. INSTALLATION OF MANUFACTURED HOMES BACKGROUND

At present no compilation of data at the national level exists regarding the
current industry. practices for the dinstallation of homes and how the
installation affects durability, quality, and safety characteristics of the
manufactured homes. There is a general perception among the State
Administrative Agencies (SAAs) who handle consumer complaints that improper
installation affects the durability and quality of manufactured homes. The
above views are shared by a majority of the industry representatives. The
adverse affects of improper installation of homes also include the following:

e Reduced consumer confidence

o Reduced public officials confidence (affecting zoning and housing
policy)

o Reduced resale value of the home

o Increased life-cycle costs of the home
A. Current Trends

Current trends 1indicate that a Tlarger percentage of homes
produced are multi-section homes. The following is the ratio of
single versus multi-section homes over the last three years.

1986 1987 1988
Single-section 63% 60% 57%

Multi-section 37% 40% 43%



Multi-section homes require more attention to certain details
during installation than single-section homes, such as the
following: connection of two or more sections, and placement of
support at the mating (marriage) 1line. There is a general
concern among state officials that adequate attention 1is not
being placed on such details.

Larger single-section homes are beccming more popular:

__Width __length
Past demand 10 - 12 feet 40 - 60 feet
Current trend 14 - 18 feet 60 - 80 feet

The current trend is also toward heavier homes as more gypsum
wall paneling and gypsum ceilings are being used instead of luan
plywood paneling and ceiling board.

Installation practices have not improved in Tline with the
production of multi-section homes, larger single-section homes,
and heavier homes.

Federal vs State and Local Responsibility

The Federal Regulations, 24 CFR 3282, and 3283 require that the
manufacturer and dealer must provide the homeowner with a
"homeowner manual" which should include (per Sec. 3283.104) an
explanation of the procedures recommended to be followed in
setting up the manufactured home. The explanation should
include the following:

1) Site preparation procedures

2) Types of foundations for which the home was designed

3) Procedure for leveling the home

4) Procedures for connecting utilities

5) Suggested anchoring procedures for wind uplift and
overturning

-1.2 -
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If practical, the manual should include a list of sources the consumer may
contact to obtain anchoring and set-up services. The manual should advise
the consumer on differing requirements for manufactured homes located in
"hurricane" and "non-hurricane" wind zones. The manual should also
include a recommendation that the home be professionally inspected after
it is set up to assure that it has not been damaged in transit or during
set up, and that the set up is appropriate to the site.

The Federal Standards 3280.306 also have minimum requirements for the
design and construction of homes to resist wind storms, including
connections of the home with the. support and anchoring system. The
Federal Standards and Regulations do not have minimum requirements for the
support and anchoring components or the systems.

Set-up manuals contain a recommended method of installation as required by
Federal . Regulations. The manufacturer's recommended method of
installation is the "preferred" method; and, for warranty purposes, the
manufacturer may require that method be followed. The manufacturer's
set-up manual may not contain sufficient details for all site conditions
and types of 1installations. Examples of such conditions could be the
following: home installed on very high piers or on basement perimeter
foundation. In such cases, the state or local government official must
determine if additional details prepared by a registered engineer or
architect are required.

It is the state and local government's responsibility to inspect the
installation of homes to assure that the installation is done in
accordance with the following:

1) Manufacturer's installation instructions (set-up manual).

2) Any additional installation details certified by professional
engineers, and architects.

3) Local, municipal, or state building codes.

- 1.3 -



At this time, the Federal Government does not have any standards and
regulations affecting support and anchoring components. Therefore, it is
the state and local government's responsibility to develop and implement
the standards.

II. FACTORS STUDIED BY NCSBCS
NCSBCS study included the following effort:

1. On-site inspection of installation with local and state inspectors located
in ten states in hurricane zone (see Chapter 4). ,
Review of all available state statutes and regulations (see Chapter 5).
Review of local (county) government installation inspection procedures and
practices (see Chapter 6).

4. Review of consumer complaint data received by HUD from SAAs (see Chapter
7. '
Review of installation manuals (see Chapter 8).
Review of components used in manufactured home installation (see Chapter
9.

This study includes two chapters (chapteré 2 and 3) that give a summary of the
main areas that this installation study covers. Chapter 2 depicts the overall
scope of data collection and evaluation in table/chart form. Chapter 3 1lists
the main questions brought up from this study and gives brief answers to these
main installation issues. Chapter 3 also contains a section on recommended
steps that can be taken to improve the overall quality of manufactured home
installation.

Several Appendices have been included to give necessary background and backup
information. Appendix A may be of particular interest to the readers of this
study. It contains photographs taken during the on-site inspections showing
main deficiencies observed.

-1.4 -
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CHAPTER 2

OVERALL SCOPE AND METHOD OF DATA COLLECTION

Introduction
The tables on the following pages summarize NCSBCS' effort in collecting data
relevant to installation of manufactured homes. The tables also identify how

the data was analyzed or evaluated.

Further details for the installation study process can be located in the
chapters referenced after each evaluation/analysis section.

The summary conclusions and recommendations given in Chapter 3 were arrived at
based on the effort summarized in this chapter.

-2.1 -



TABLE 2-1 ,
1. Conducted Field (On-site) Inspections

STEP ACTION
1 Inspected (accompanied by state and local officials) over 60
new homes in 10 high-wind prone states for installation procedures
during or right after installation.
2 Took photographs and field notes.
3 Reviewed photographs and discussed observations with HUD and NCSBCS
engineers.

Evaluation/Analysis from Results of Inspection

. Identified 1ist of main deficiencies observed.
e Evaluated technical criteria for the deficiencies.

e Summarized general observations regarding the performances
and knowledge of state/local inspectors and installers.

e Selected photographs showing examples of the deficiencies
observed.

See Chapter 4 for further explanation of the on-site inspection.

-2.2 -



TABLE 2-2
2. Reviewed State Statutes and Regulations

STEP ACTION
1 Collected state statutes, requlations, and standards from all
states.
2 Categorized the information received from the states.
3 Reviewed the information for installation related rules.

Evaluation/Analysis from Results of Review

o Prepared a list of state laws, regulations, and standards.

o Identified key characteristics of state and local
monitoring.

o Prepared a chart summarizing the key characteristics of
state regulations of all 50 states.

e Summarized analysis of national profile regarding state
regulation of installations.

e Evaluated potential effectiveness of current state and
Tocal monitoring programs.

See Chapter 5 for further explanation of the state statutes and regulations.

- 2.3 -




TABLE 2-3
3. Review of Local (County) Government
Installation Inspection Procedures

STEP ACTION
1 Prepared survey questionnaires containing both procedural and
technical information.
2 Selected counties in consultation with states.
3 Sent survey questionnaire to about 275 counties in 10 states
receiving a substantial number of homes.
4 Reviewed the 126 responses.

Evaluation/Analysis from Results of Review

e Analyzed the responses of the county officials for general

conclusions regarding both procedures and technical aspects.

e Compared the answers and general conclusions with field
inspections and other data collected by limited telephone
contacts with state officials.

See Chapter 6 for further explanation of the city and county survey results.
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TABLE 2-4
4. Review of Consumer Complaint Data Received From SAA
STEP ACTION
1 Reviewed the consumer complaint data sent by SAAs (data for 12
menth period).
2 Reviewed the method of data collection and its impact on the
analysis.

Evaluation/Analysis from Results of Review

e Drew general conclusions about relationship between consumer
complaints and improper installation.

e Identified the main areas of concern from consumer complaints.

See Chapter 7 for further explanation of consumer complaint information.
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- TABLE 2-5
5. Review of Installation (Set-up) Manuals

STEP , ACTION

1 Reviewed nine set-up manuals from the NCSBCS library of all
manufactured home designs.

2 Reviewed for 31 aspects (checklists) related with Federal
Standards.

Evaluation/Analysis from Resuits of Review
o Identified potential nonconformances in the set-up manuals
" and contacted DAPIAs who approved the set-up manuals for
their responses (all responses have not been received or
reviewed at the time of writing this report).
e Analyzed the citations for patterns among all DAPIAs.

See Chaptef 8 for further explanation of the installation manual review
process.
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TABLE 2-6
6. Review of Components for
Technical Information

STEP ACTION
] Collected a Tist and the addresses of pier and anchor
manufacturers.
2 Wrote Tetters to these manufacturers to obtain their 1nsta11at1on
instructions and test data.
3 Reviewed manufacturers' responses.
4 ‘Reviewed other technical publications available.

Evaluation/Analysis from Results of Review

s Summarized key concerns.

e Summarized technical data related with the key concerns.

See Chapter 9 for further explanation of pier and anchor compcnents review

process.

- 2.7 -
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CHAPTER 3

SUMMARY CONCLUSIONS AND RECOMMENDATIONS

I. INTRODUCTION

This chapter 5resents a chart which summarizes the main issues discovered
during the installation study process. As stated in the preface, these
conclusions are preliminary and require further investigation. (See
pages 3.7 - 3.8 for suggested list of additional investigations.)

The chart lists 19 questions and answers. The answers have been made as
brief as possible to make it presentable. The detailed explanations of
the answers can be found in the various chapters referenced for each
answer,

The conclusions (answers) are based on on-site inspections in ten eastern
states and a review of all state programs (laws, regulations,
installation standards).

This chapter also includes a suggested list of steps to follow (for HUD;
states; manufacturers of manufactured hdusing and  components;
manufacturer associations; insurance companies; and state associations of
manufactured home dealers and manufacturers) to help improve the
installation of manufactured housing. These suggested steps are based on
the information discovered during the installation study process.

- 3.1 -



e Do they affect
DURABILITY, SAFETY and
MAINTENANCE COST?
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footings, connection
of the two halves, etc.)

Yes

ITI. MAIN ISSUES' QUESTIONS AND ANSWERS/RECOMMENDATIONS
A. Questions and Answers
The table below lists the main questions involved in the installation
process, and answers to these questions. So that the reader will be
able to quickly identify specific questions of interest certain key
words have been capitalized, and related areas have put
together. The answers {(comments) to these questions are pretiminary
and good for discussion purposes; additional study is recommended
(see page 3.7).
TABLE 3-1
SUMMARY QUESTIONS ABOUT MAIN ISSUES AND BRIEF ANSHERS
REFERENCES TO
CHAPTERS OR
NUMBER QUESTIONS (ISSUE) ANSWER (COMMENT) OTHER SOQURCES
D) Are HOMES currently
being INSTALLED CORRECTLY? Generally, no #4
on-site
inspections
e Per homeowner SET-UP
MANUAL? Generally, no
e Per PIER/ANCHOR mfg's
installation instructions Generally, no
2) Are there significant Yes, several problems #4
PROBLEMS IN INSTALLATIONs? (i.e., anchors, piers on-site
straps and buckles, inspections



SUMMARY QUESTIONS ABOUT MAIN ISSUES AND BRIEF ANSWERS

REFERENCES 1O
CHAPTERS OR

NUMBER QUESTIONS (ISSUE) ANSWER (COMMENT) OTHER SOURCES
3) Will CORRECT INSTALLATION For most items, not Additional
require substantial much. A few items will investigations
ADDITIONAL COST? require more labor cost. are needed
4) Are increased COSTS Yes, however, a
JUSTIFIED? cost/benefit analysis
has not been made.
e Who BENEFITS? Homeowner and home
manufacturer.
5) Does the CONSUMER COMPLAINT Yes, over 50% of the #7
DATA show installations to complaints seem to consumer
be a major problem? come from installations complaint
(based on limited data). data
6) Do the home MANUFACTURERS Not to full extent, Discussion
KNOW of these installation particularly they with
problems? If not, reasons? may lack knowledge of manufacturers

¢ HKhy has no ACTION been
taken SO FAR?

- 3.3 -

technical issues.

Larger manufacturers
may have much better
technical knowledge.

Service crew/managers are
not always technically
qualified.

Lack of technical
knowledge, dependence

on retailers/dealers

for business, competition
among the manufacturers.
Note: The manufacturers
are now increasingly
taking steps to work
closely with retailers to
assure that the set-up

instructions are followed.



SUMMARY QUESTIONS ABOUT MAIN ISSUES AND BRIEF ANSHWERS

NUMBER

QUESTIONS (ISSUE)

REFERENCES TO
CHAPTERS OR

ANSWER (COMMENT) OTHER SOURCES

7

8)

9)

10)

Do INSTALLERS/DEALERS know
the CORRECT METHODS, set-up
manual requirements, or
pier-anchoring requirements?

o If not, why?

What PROGRAMS help
REGULATE installers
and improve their
performance?

Does LICENSING and

BONDING of installers
help to regulate and
improve installation?

Do STATE/LOCAL GOVERNMENT
KNOW of the installation
problems?

e If not, reason?

If so, why no resolution?

- 3.4 -

On-site
inspections

Generally, no

Installers:

- Work based on their
past experience.
- Follow old industry-wide practice.
- Do not read set-up manuals.
- Find that manuals are complicated
to interpret
- Find that set-up manuals not available.
- Are not generally regulated
by government.

Installers are #5
bonded, licensed with State
testing requirements. programs
Installers receive »

training by manufacturers

and state.

Yes, licensing the
installers helps to
establish qualification
criteria, and bonding
helps to assure their
performance.

Not completely. #4
on-site
inspections

- Lack of technical
knowledge.

- Not much
emphasis from state
or federal government
in the past.

- Lack of statutory
recourse.
- Funding.



SUMMARY QUESTIONS ABOUT MAIN TISSUES AND BRIEF ANSHERS

REFERENCES TO
CHAPTERS OR

NUMBER QUESTIONS (ISSUE) ANSWER (COMMENT) OTHER SOURCES
M) Do STATES have good No (except a few states) #5
installation related LAWS, State
REGULATIONS and STANDARDS? programs
What is the NATIONAL PROFILE? National # of % of homes
Profile States affected
States with 22 27%
no laws, etc.
States with 11 16%
some laws, etc.
States with 9 36%
significant
laws, etc. but
very little
enforcement
States with 8 18%
significant
laws, etc. and
enforcement
12) Do LOCAL (CITY/COUNTY) Generally, no #4
INSPECTORS perform effective On-site
inspections?
If not, reason? Lack of knowledge of correct
jnstallation procedures.
13) Is there a problem with Yes #4
the Tisting and quality On-site
of GROUND ANCHORS? inspections
14) Do the DEALERS/RETAILERS Generally not.

FAVOR increased reguiations?

e If not, any reason?

-3.5-

Dealers are not
technically knowledgeable,
therefore, are not aware
of the need for increased
regulations. Besides
increased regulations
create more restriction
and paperwork.

Discussion
with SAAs



SUMMARY QUESTIONS ABOUT MAIN ISSUES AND BRIEF ANSWERS
REFERENCES TO l
CHAPTERS OR

NUMBER QUESTIONS (ISSUE) ANSHER (COMMENT) OTHER SOURCES l

15) Is Manufactured Housing Yes Discussion
Institute (MHI) in favor with MHI
of increased installation .
regulation?

Do they favor increased Yes l
training?

16) Is the National Manufactured Federation is reviewing I
Housing Federation of this aspect at
dealers in favor of present.
increased installation
regulation? l

17) Is the National Federation Yes Letter
of Homeowners Association See Appendix G I
in favor of increased
installation regulations?

18) Is the State Task Force in Yes 1987 State l
favor of increased Task Force
installation regulation? Report and

resolution '
passed by

states in

Sept. 1988

See Appendix H

19) What are the MAIN ISSUES * What programs Letter
where agreement is hard to select? .
to reach IN STATES who are See other
actively debating new e Should the installers discussions
installation laws and be Ticensed, bonded?
programs?

e What should the requirements
be for licensing?

What method of monitoring
the installer’s performance
should be used?

¢ What steps

should be taken by state if
county or city does not comply
with state laws?

- 3.6 -



B.

Recommendations/Steps to Improve Installation of Manufactured Homes

The chart below 1ists recommended steps that HUD, the states,
home manufacturers, manufacturer associations, ground anchor -or
other component manufacturers, insurance companies, and state
associations of manufactured home dealers and manufacturers can
or should take to improve installation of manufactured homes.

TABLE 3-2

SUGGESTED LIST TO FOLLOW TO HELP TMPROVE INSTALLATION OF MANUFACTURED HOMES

HUD

e Develop training manuals, video training modules for
installation of homes.

e Collect existing technical data about components used in
installation; provide a central source to all state and
local offices. '

e Hold series of workshops with SAA, manufacturer's
associations, dealer's associations, local . county
officials, HUD area offices on installation.

e Place emphasis on the optional responsibilities of the
SAAs, such as dealer lot and installation inspection by
making them mandatory.

e Develop brochures and small handbook for homeowners
which contain information about key installation issues
and coordinate distribution of such material through
manufacturers, dealers, and homeowner associations.

e Consider developing Federal standards on installation
hardware, such as ground anchors, buckles, piers, etc.;
or work with building codes or standards' organizations
such as ANSI and ASTM to develop such standards.
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TABLE 3-2 (Continued)
SUGGESTED LIST TO FOLLOW TO HELP IMPROVE INSTALLATION OF MANUFACTURED HOMES

HUD (continued

e Notify lenders of problems (Title 1 program).
¢ Enhance review of DAPIA approved set-up manuals.

e Require additional data collection and evaluations on
the following:

- On-site investigations in the remaining 40 states not
covered by the study.

- On-site investigations in allt 50 states of
manufactured homes on permanent foundations.

- State programs including detailed comparison of
current state standards and regulations.

- County and city programs.

- Listing programs of installation hardware and
verification of their performance by testing.

- Homeowner manuals in tomp]iance with CFR 3283.

- Cost/benefit evaluation of 1improved installation
procedures.

- Cost/benefit evaluation of state/local regulation of
installations.

- Reduced durability and consumer satisfaction by

improper installation (relationship of consumer
complaints with improper installation).
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TABLE 3-2 (Continued)

SUGGESTED LIST TO FOLLOW TO HELP IMPROVE INSTALLATION OF MANUFACTURED HOMES

STATES

State task force should work in development of MODEL
PROGRAM for states (including laws, regulations, and
standards).

Work toward developing uniform installation laws and
effective inspection programs.

Team up and develop training programs for state and
county inspectors.

Establish standards for components used in installation.
If states do not have neceésary laws, coordinate meeting

with the state manufactured housing associations and HUD
to develop support for laws.

“Place more emphasis on the “optional SAA

responsibilities,"” such as dealer lot monitoring and
installation inspections.

HOME MANUFACTURER
Improve the set-up manual and homeowner manual (the
design and clarity of details).
Provide technical training to the service personnel
either independently or 1in coordination with other
manufacturers.

Coordinate the training of dealers and installers with
other manufacturers.

If HUD or states offer training programs, participate in
those programs.

Identify on each home by "flag" or other means where
piers and anchors are required.

Promote consumer awareness.

- 3.9 -



TABLE 3-2 (Continued)
SUGGESTED LIST TO FOLLOW TO HELP IMPROVE INSTALLATION OF MANUFACTURED

MANUFACTURER ASSOCIATIONS

e Cocrdinate the suggestions to HUD, the states, and home
manufacturers.

GROUND ANCHOR or OTHER COMPONENT MANUFACTURERS

¢ Include installation instructions with their hardware.
* Provide training to installers.

» Conduct more testing and research.

INSURANCE COMPANIES

s Offer better rates for homes that are installed properly
and are certified for proper installation by reputable
inspection agencies.

STATE ASSOCTATIONS of MANUFACTURED HOMES

e Coordinate with states the bonding, 1licensing, and
training programs for dealers and installers.
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CHAPTER 4

OBSERVATIONS FROM ON-SITE INSPECTION OF INSTALLATION OF HOMES

I. INTRODUCTION

This chapter discusses NCSBCS' observations and conclusions made from on-site
inspection of the installations of manufactured homes. It includes a summary
1ist of the number of parks and homes inspected and the inspection
participants; a table detailing the main deficiencies observed by NCSBCS
inspectors (engineers) during these site inspections of installation; and a
draft (example outline) of a manufactured home installation inspection
guidebook.

A. Installation Inspection Process

NCSBCS, accompanied by state and local inspectors, ‘inspected over 60 homes
in 10 states during April through June of 1988. HUD engineers also
participated in many of these inspections. Since HUD allocated limited
resources to this preliminary study, highwind and hurricane prone states
were selected (per HUD's direction) because improperly installed homes
located in these states pose higher risk to personal injury or death.
(See Appendix F for excerpts from the Federal Standards pertaining to
windstorm protection requirements.) The state and local (county)
inspectors were asked to take NCSBCS inspectors to “bettér jnstalled
homes" to evaluate the practices that are considered to be .sound by the
installers and government inspectors. (For a 1ist of the specific
inspections performed in the ten states; NCSBCS and HUD staff inspectors
for each inspection; and the state and local inspectors who participated
see Table 4-1, "“Summary List of On-Site Inspections".)

NCSBCS took photographs on site and these photographs were later reviewed

by a NCSBCS panel of engineers and HUD staff. This panel discussed
deficiencies observed during the inspections.
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TABLE 4-1

SUMMARY LIST OF ON-SITE INSPECTIONS

STATES WHERE

PARTICIPATION BY

STATE AND LOCAL
INSPECTORS

# OF PARKS
INSPECTED
(# OF HOMES
INSPECTED
& DOCUMENTED)

ON-SITE INSPECTIONS CONDUCTED
INSPECTIONS BY NCSBCS ENGINEERS
WERE PERFORMED (AND HUD ENGINEERS)
1) Alabama Pat Katon
2) Delaware Pat Katon
3) Florida Pat Katon
4) Georgia Michael Werner

Hyder Jinnah/HUD
5) Louisiana Pat Katon
6) Maryland Michael Werner

7> North Carolina Michael Werner
Hyder Jinnah/HUD

8) New Jersey Michael Werner
Pat Katon
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State Officials

Harold Hendricks
Joe Teague
Tom Berrey, Jr.

Kent County
Qfficials
Mike Thompson
Roger Williams

State Officials
Orville Cummings
Bill Brewer
Melvin Hinsen
Linda Hart

County of

5 Parks
6 homes

5 Parks
2 homes

3 Parks
4 homes

Hillshorough Officials

David H., Jones
A. E. Tracy
Floyd Keyes

State Official
Lamar Dickerson

State Official
Gene Admire

Parrish of Baton

Rou fficial
0.M. Causey

State Officials
Richard Lynch

4 Parks
12 homes

3 Parks
2 homes

4 Parks
9 homes

Ocean City Inspector

Mike Richardson

State Officials
Owen Tharrington
Gi1 Jones

State Officials
Bruce D'Admore
Roy Beal

3 Parks
8 homes

2 Parks
5 homes



SUMMARY LIST OF ON-SITE INSPECTIONS

STATES WHERE

ON-SITE INSPECTIONS CONDUCTED
INSPECTIONS BY NCSBCS ENGINEERS
WERE PERFORMED (AND _HUD ENGINEERS)

PARTICIPATION BY
STATE AND LOCAL
INSPECTORS

# OF PARKS
INSPECTED
(# OF HOMES
INSPECTED
& DOCUMENTED)

9) Rhode Island Michael Werner
Dick St. Onge
Hyder Jinnah/HUD

10) Texas Pat Katon

State Official
Bob Hunt

State Officials
Sergio Salinas
Michael Hinckley

City of Pasadena

Official
Jack Moore

NOTE: NCSBCS has a summary of inspection reports for 66 homes.
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8 Parks
10 homes



B. Purpose and Scope of the Inspections

The purpose of these installation inspections was to learn not only the
typical methods of installation of homes, but also to understand the
interaction between homeowner, dealer, installer, home manufacturer, and
local inspectors. The study includes inspections conducted in
manufactured housing parks, planned subdivisional development of
communities, and individual homeowner sites. '

C. Analysis from Inspections

The NCSBCS inspectors identified specific deficiencies observed during
on-site inspections, had discussions with the installers and local
inspectors in the field, contacted SAA administrators, reviewed set-up
manuals and ground anchor tests data, etc. Technical information obtained
through these other sources were used to evaluate the conditions observed
in the field and to determine their acceptability. A Tist of the main
deficiencies that NCSBCS inspectors discovered is-provided in the next

section. This list of main deficiencies may be used for training purposes.

II. DEFICIENCIES DISCOVERED

NCSBCS discovered several deficiencies in the installation process (see Table
4-2). Photographs in Appendix A best demonstrate the observed deficiencies
which were selected. Sketches are also included (at the end of this chapter)
to further explain the installation process and deficiencies discovered.
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List of Main Deficiencies

The following 1ist contains main installation deficiencies summarized into
seven categories (for details see Table 4-2).

1. Site preparation (drainage, spacing, or placement of footings, and
vapor barrier).
Foundation (footings, piers and shims)
Tie-downs against sliding, uplift, and overturning moment caused by
wind (ground anchors, straps and buckles).

4. Marriage wall connections (roof, floor, insulation, caulking and
alignment between the two halves).

5. Mechanical work (ducts, repair of bottom board and insulation,
venting, gas connection and plumbing).
Electrical work (field installation of fixtures and repairs).
Special site conditions (installation in flood areas, skirting and
on-site additions).

Technical Criteria to Determine Deficiencies

The following list contains the criteria used in identifying the
deficiencies:

e Manufacturers set-up manual.

e Current NCSBCS A225.1 Standards or other installation standards (see
Appendix I for a brief description of the NCSBCS A225.1 Standards).
e Acceptable engineering practice.*
*NOTE: "“Acceptable Engineering Practice" refers to engineering practices
followed by professional engineers in all building construction trades
that will assure durability and performance of homes under the typical
conditions such as soil characteristics, gravity, wind, snow, moisture
movement, etc. Durability means the capability of a building, one of its
subassemblies, or other components to perform the functions for which it
was designed and constructed (based on an assumed level of owner
maintenance) over a specified time.
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III.

Test data and installation instructions of the products (hardware)
used in the installations.

Durability, health, and safety requirements as identified in the
Federal HUD Standards.

SUMMARY /CONCLUSIONS

This section 1ists the main conclusions NCSBCS made from the installation
inspections and a summary relating to costs.

A.

Conclusions

1.

Deficiencies

None of the homes inspected were installed completely correctly. Each
home inspected had many deficiencies related with the installation.

Major problem discovered in ground anchors

One of the significant and prevalent deficiencies discovered was
incorrect installation of ground anchors. Examples follow:

e Angle of ground anchor is not according to the ground anchor
manufacturer's instructions or test data

e Excessive projection of ground anchor abové ground
e Predrilling the hole in the ground

e Absence of poured concrete collar
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NCSBCS has identified the following reasons that may have caused this
deficiency to be so prevalent:

o Installation instructions for the ground anchors are not available on
site since the instructions are rarely provided with the hardware.

s Manufacturer's set-up or homeowner's manual does not provide
installation instructions for the ground anchors, but references a
requirement to install hardware in accordance with manufacturer's
instructions.

e Installation procedures of various ground anchor brands available